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$EVWUDFW
(QWHUREDFWHULDO VWUDLQV UHVLVWDQW WR SRO\P\[LQV DUH LQFUHDVLQJO\ UHSRUWHG ZRUOGZLGH
&RQYHQWLRQDOPHWKRGV IRUGHWHFWLRQRIFROLVWLQUHVLVWDQW LVRODWHVVXFKDVEURWKPLFURGLOXWLRQ
UHPDLQ WLPHFRQVXPLQJ  WRKDQGPHWKRGVVXFKDVGLVFGLIIXVLRQDQG(WHVWDUHQRW
UHOLDEOH5HFHQWO\ WKH5DSLG3RO\P\[LQ13 WHVWZDVGHYHORSHG IRUD UDSLG LGHQWLILFDWLRQRI
SRO\P\[LQUHVLVWDQW Enterobacteriaceae 7KLV WHVW LV EDVHG RQ WKH GHWHFWLRQ RI JOXFRVH
PHWDEROLVPUHODWHGWREDFWHULDOJURZWKLQWKHSUHVHQFHRIDGHILQHGFRQFHQWUDWLRQRIFROLVWLQ
RU SRO\P\[LQ % )RUPDWLRQ RI DFLG PHWDEROLWHV LV HYLGHQFHG E\ D FRORU FKDQJH RI D S+
LQGLFDWRUUHGSKHQROLQOHVVWKDQK,QWKLVVWXG\WKH3RO\P\[LQ13WHVWKDVEHHQHYDOXDWHG
WR GHWHFW FROLVWLQUHVLVWDQW Enterobacteriaceae GLUHFWO\ IURP EORRG FXOWXUHV 7KH WHVW ZDV
SHUIRUPHGZLWKEORRG FXOWXUH VHWV HLWKHU VSLNHGRU FOLQLFDOEORRG FXOWXUHVZLWKYDULRXV
HQWHUREDFWHULDO VSHFLHV 7KH WHVW H[KLELWHG H[FHOOHQW GLVFULPLQDWLRQ EHWZHHQ SRO\P\[LQ
UHVLVWDQW DQG SRO\P\[LQVXVFHSWLEOH HQWHUREDFWHULDO LVRODWHV DQG UHVXOWV DUH REWDLQHG IURP
EORRG FXOWXUHV ZLWKLQ  KRXUV ,W LV HDV\ WR SHUIRUP DQG QHLWKHU UHTXLUHV VXEFXOWXUH QRU
FHQWULIXJDWLRQVWHS7KLVWHVWLVUDSLGVSHFLILFDQGVHQVLWLYHDQGDOORZVHDUO\LGHQWLILFDWLRQRI
SRO\P\[LQUHVLVWDQWEnterobacteriaceaeGLUHFWO\IURPEORRGFXOWXUHV
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7KHVSUHDGRIFDUEDSHQHPDVHSURGXFLQJLQEnterobacteriaceaeKDVQRZEHHQUHSRUWHG
ZRUOGZLGH  &RQVLGHULQJ WKH SDXFLW\ RI HIIHFWLYH DQWLELRWLFV DJDLQVW WKRVH PXOWLGUXJ
UHVLVWDQW EDFWHULD LW LV RI XWPRVW LPSRUWDQFH WR SUHVHUYH WKH FOLQLFDO HIILFDF\ RI ODVW-UHVRUW
DQWLELRWLFV VXFK DV SRO\P\[LQV FROLVWLQ SRO\P\[LQ %  +RZHYHU SRO\P\[LQUHVLVWDQW
Enterobacteriaceae DUH EHLQJ LQFUHDVLQJO\ UHSRUWHG ZRUOGZLGH HLWKHU H[KLELWLQJ
FKURPRVRPDO PXWDWLRQV  RU SODVPLGPHGLDWHG mcr-1 JHQH DFTXLVLWLRQ  0HWKRGV
DYDLODEOH WRGHWHUPLQHSRO\P\[LQ VXVFHSWLELOLW\ UHTXLUH LVRODWLRQDQGJURZWKRI WKHEDFWHULD
IURPWKH LQIHFWHGVDPSOHVDQGWKHVXVFHSWLELOLW\WHVWLQJPHWKRGVDGGDW OHDVWDQDGGLWLRQDO
GHOD\ RI  KRXUV WR REWDLQ WKH UHVXOWV 0RUHRYHU URXWLQHPHWKRGV XVHG LQ WKH FOLQLFDO
PLFURELRORJ\ ODERUDWRU\ GLVN GLIIXVLRQ(WHVW VWULSV DQG VRPH DXWRPDWHG V\VWHPV VXFK DV
WKH9LWHN DQG WKH0LFUR6FDQ DUH QRW UHOLDEOH WR GHWHFW SRO\P\[LQUHVLVWDQW LVRODWHV 
0ROHFXODUWHVWVDUHQRWHIIHFWLYHWRGHWHUPLQHSRO\P\[LQUHVLVWDQFHGXHWRWKHYDULHW\RIJHQHV
WKDWPD\EHDOWHUHGRUWUXQFDWHGDVDVRXUFHRIFKURPRVRPDOUHVLVWDQFH
5DSLG LGHQWLILFDWLRQ DQG DQWLPLFURELDO VXVFHSWLELOLW\ WHVWLQJ DUH HVVHQWLDO IRU JXLGLQJ
FOLQLFLDQV LQ WKH VHOHFWLRQ RI WKH PRVW DSSURSULDWH WUHDWPHQW IRU SDWLHQWV ZLWK EORRGVWUHDP
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LQIHFWLRQV 0RUWDOLW\ UDWHV IURP VHSVLV LQ LQWHQVLYH FDUH XQLWV UDQJH IURP  WR 
ZRUOGZLGH,QDSSURSULDWHLQLWLDODQWLPLFURELDOWKHUDS\IRUVHSWLFVKRFNRFFXUVLQDERXWRI
SDWLHQWV LV DVVRFLDWHGZLWK D ILYHIROG UHGXFWLRQ LQ VXUYLYDO  DQG LV UHVSRQVLEOH IRU DQ
LQFUHDVHOHQJWKRIKRVSLWDOVWD\7KLVLVODUJHO\GXHWRWKHIDFWWKDWLWVWDNHVVHYHUDOGD\V
WRREWDLQWKHVXVFHSWLELOLW\SDWWHUQRIWKHEDFWHULDUHVSRQVLEOHIRUVHSWLFHPLD,Q,WDO\DODUJH
KRVSLWDO RXWEUHDN RI FROLVWLQUHVLVWDQW DQG FDUEDSHQHPDVH .3&SURGXFLQJ Klebsiella 
pneumoniae LVRODWHV FRUUHODWLQJ WKH ORFDO IRU LQFUHDVHG FROLVWLQ FRQVXPSWLRQ KDV EHHQ
UHFHQWO\GHVFULEHG7KHUHIRUHWKHUHLVDQHHGIRUDUDSLGGHWHFWLRQRISRO\P\[LQUHVLVWDQW
LVRODWHVIURPEORRGFXOWXUHV
5HFHQWO\ DGLDJQRVWLF WHVW 5DSLG3RO\P\[LQ13 WHVWEDVHGRQ WKHGHWHFWLRQRI WKH
JOXFRVHPHWDEROLVPUHODWHGWREDFWHULDOJURZWKLQSUHVHQFHRIFROLVWLQKDVEHHQGHYHORSHGWR
UDSLGO\ LGHQWLI\  K SRO\P\[LQUHVLVWDQW HQWHUREDFWHULDO VWUDLQV IURP FRORQLHV JURZQ RQ
VROLGPHGLD  7KLV WHVW \LHOGV YDOXHV RI VHQVLWLYLW\ DQG VSHFLILFLW\ RI  DQG 
UHVSHFWLYHO\,WKDGQRW\HWEHHQHYDOXDWHGIURPFOLQLFDOVDPSOHV
7KHDLPRIWKLVVWXG\ZDVWRGHWHUPLQHWKHDELOLW\RIWKH5DSLG3RO\P\[LQ13WHVWWR
GHWHFW SRO\P\[LQUHVLVWDQWEnterobacteriaceae IURPEORRG FXOWXUHV )LUVWZH HYDOXDWHG WKLV
WHVWZLWKEORRGFXOWXUHVVSLNHGZLWKFROLVWLQUHVLVWDQWHQWHUREDFWHULDOVWUDLQVH[KLELWLQJYDULRXV
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PHFKDQLVP RI UHVLVWDQFH LQWULQVLF RU DFTXLUHG FKURPRVRPDO DQGSODVPLGPHGLDWHG7KHQ
WKH WHVWZDV SHUIRUPHG SURVSHFWLYHO\ RQ FOLQLFDO EORRG FXOWXUHV SRVLWLYH IRU*UDPQHJDWLYH
EDFWHULD
0$7(5,$/$1'0(7+2'6
6SLNHGEORRGFXOWXUHV7KHSDQHORIVWUDLQVXVHGIRUVSLNLQJEORRGFXOWXUHVLQFOXGHGD
VLQJOHUHIHUHQFHVWUDLQVXVFHSWLEOHWRFROLVWLQEscherichia coli $7&&DQGFROLVWLQ
UHVLVWDQWHQWHUREDFWHULDOVWUDLQV0,&VRIFROLVWLQUDQJLQJIURP WRKLJKHU WKDQJPO
$PRQJ WKH ODWWHUVWUDLQV ILYHVWUDLQVH[KLELWHGDQ LQWULQVLFSRO\P\[LQUHVLVWDQFH WUDLWEHLQJ
ProteusVSSQ ProvidenciaVSSQ MorganellaVSSQ DQGSerratiaVSSQ 
 DQGVWUDLQVSUHVHQWHGDQDFTXLUHG UHVLVWDQFH WUDLWDQGEHORQJHG WRYDULRXV VSHFLHVE.
coli Q Klebsiella VSSQ Enterobacter VSS. Q DQGHafnia alvei Q 
6RPH RI WKH VWUDLQV KDG SUHYLRXVO\ EHHQ FKDUDFWHUL]HG IRU WKHLU SRO\P\[LQ UHVLVWDQFH
PHFKDQLVPVFRQWHQWDWWKHPROHFXODUOHYHO
7RVSLNHWKHEORRGFXOWXUHVWKHFROLVWLQUHVLVWDQWHQWHUREDFWHULDO VWUDLQVZHUHVXEFXOWXUHGRQWR
/XULD%HUWDQL DJDU RYHUQLJKW 7KHQ DHURELF DQG DQDHURELF EORRG FXOWXUH YLDOV ZLWKRXW
FKDUFRDO %DF7$/(57 )$ 3OXV DQG %DF7$/(57 )1 3OXV UHVSHFWLYHO\ >ELR0pULHX[
0DUF\O¶(WRLOH)UDQFH@ FRQWDLQLQJPORI VWHULOHKXPDQEORRGZHUH LQRFXODWHGZLWK
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&)8PORIEDFWHULDOVWUDLQ WR WHVW7KLV LQRFXOXPZDVSUHSDUHGE\GLOXWLQJD0F)DUODQG
VXVSHQVLRQDERXW&)8POLQ1D&O7KHQEORRGFXOWXUHYLDOVZHUHLQFXEDWHGXQWLO
D SRVLWLYHEORRG FXOWXUHZDVGHWHFWHGE\ WKH%DF7$OHUW '70EORRG FXOWXUH V\VWHP8VLQJ
WKLVSURWRFROWKHWLPHIRUGHWHFWLQJSRVLWLYLW\RIWKHEORRGFXOWXUHVUDQJHGIURPWRKDQG
WKHILQDOLQRFXOXPUDQJHGIURPWR&)8PODVSUHYLRXVO\SXEOLVKHG
&OLQLFDO EORRG FXOWXUHV $OO VHWV RI SRVLWLYH EORRG FXOWXUHV UHFRYHUHG GXULQJ WKH
1RYHPEHU  ± )HEUXDU\  SHULRGRIWLPH IURP QRQGXSOLFDWH SDWLHQWV GHWHFWHG
SRVLWLYH E\ WKH %DF7$OHUW '70 EORRG FXOWXUH V\VWHP ELR0pULHX[ DQG VWDLQHG DV*UDP
QHJDWLYHZHUHLQFOXGHG%RWKDHURELFDQGDQDHURELFYLDOVZHUH WHVWHG6SHFLHV LGHQWLILFDWLRQ
ZDV FDUULHG RXW ZLWK WKH PDWUL[DVVLVWHG ODVHU GHVRUSWLRQLRQL]DWLRQ WLPHRIIOLJKW PDVV
VSHFWURPHWU\ 0$/',72)06%LRW\SHU6\VWHP%UXNHU&RUSRUDWLRQ%UHPHQ*HUPDQ\
DIWHUKRI LQFXEDWLRQRI WKHEORRG FXOWXUHRQ FKRFRODWH DJDU3RVLWLYHEORRG FXOWXUHVZLWK
QRQHQWHUREDFWHULDOLVRODWHVRUZLWKDPL[RIEDFWHULDZHUHH[FOXGHGIURPWKHWHVWLQJ2YHUDOO
D WRWDO RI PRQRPLFURELDO EORRG FXOWXUHV SRVLWLYH IRU HQWHUREDFWHULDO LVRODWHVZHUH WHVWHG
7DEOH
&ROLVWLQ VXVFHSWLELOLW\ WHVWLQJ &ROLVWLQ VXVFHSWLELOLW\ WHVWLQJ ZDV SHUIRUPHG E\
GHWHUPLQDWLRQRI0,&VXVLQJ WKHEURWKPLFURGLOXWLRQPHWKRG%0'DFFRUGLQJWR WKH&/6,
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JXLGHOLQHV7KH%0'PHWKRGZDVFDUULHGRXWIURPFRORQLHVJURZQRQFKRFRODWHDJDU
DIWHULQFXEDWLRQRIWKHSRVLWLYHEORRGFXOWXUH(8&$67JXLGHOLQHVYHUVLRQZHUHXVHG
IRUFDWHJRULFDODJUHHPHQW
'HWHFWLRQ RI FROLVWLQ UHVLVWDQFH IURP SRVLWLYH EORRG FXOWXUHV XVLQJ WKH 5DSLG
3RO\P\[LQ13WHVW)RUHDFKSRVLWLYHEORRGFXOWXUHWHVWHGVSLNHGRUFOLQLFDOEORRGFXOWXUHV
ORIEORRGFXOWXUHZDVPL[HGZLWKORI VWHULOH1D&O WHQIROGGLOXWLRQ7KH
5DSLG 3RO\P\[LQ 13 WHVW ZDV WKHQ SHUIRUPHG DV GHVFULEHG ZLWK EDFWHULDO FRORQLHV 
%ULHIO\ORIWKHWHQIROGGLOXWLRQRIWKHEORRGFXOWXUHZDVPL[HGZLWKLORIFROLVWLQ
IUHH3RO\P\[LQ13VROXWLRQDQGLLORI3RO\P\[LQ13VROXWLRQFRQWDLQLQJJPORI
FROLVWLQ VXOIDWH 6LJPD $OGULFK %XFKV 6ZLW]HUODQG LQ D ZHOO SRO\VW\UHQH SODWH UHI
6DUVWHGW1PEUHFKW*HUPDQ\ )LJXUH7KH ILQDO FRQFHQWUDWLRQRI FROLVWLQ
ZDVJPOLQHDFKZHOO,QSDUDOOHOORI1D&OZDVPL[HGZLWKWKH3RO\P\[LQ
13 VROXWLRQ WR YHULI\ WKH DEVHQFH RI PHGLXP FRQWDPLQDWLRQ 7KH SODWH ZDV LQFXEDWHG DW
& LQ DPELHQW DLU GXULQJ  KRXUV DQG YLVXDO LQVSHFWLRQ ZDV SHUIRUPHG HDFK KRXU WR
REVHUYHWKHFRORUFKDQJH7HVWUHVXOWVZHUHLQWHUSUHWHGE\WHFKQLFLDQVZKRZHUHEOLQGHGWRWKH
VDPSOH LGHQWLW\7KHWHVWZDVFRQVLGHUHGDVQHJDWLYHZKHQWKHZHOOFRQWDLQLQJ WKHPL[ZLWK
FROLVWLQUHPDLQHGRUDQJHDQGSRVLWLYHZKHQLWWXUQHGIURPRUDQJHWR\HOORZ)LJXUH7KH
7
WHVWZDVFRQVLGHUHGDVQRQLQWHUSUHWDEOHZKHQWKHFROLVWLQIUHHZHOOUHPDLQHGRUDQJHDEVHQFH
RIJOXFRVHPHWDEROL]DWLRQ)LJXUHE. coli$7&&DQGDMorganella morganiiVWUDLQ
ZHUHXVHGDVQHJDWLYHDQGSRVLWLYHFRQWUROVUHVSHFWLYHO\
5(68/76$1'',6&866,21
7R GHWHUPLQH WKH SHUIRUPDQFHV RI WKH5DSLG 3RO\P\[LQ13 WHVW SHUIRUPHG GLUHFWO\
IURP EORRG FXOWXUHV  EORRG FXOWXUH VHWV DHURELF DQG DQDHURELF YLDOV SRVLWLYH ZLWK
HQWHUREDFWHULDO VWUDLQV ZHUH WHVWHG LQFOXGLQJ PRQRPLFURELDO FOLQLFDO VDPSOHV DQG EORRG
FXOWXUHV VSLNHG ZLWK FROLVWLQUHVLVWDQW LVRODWHV SUHVHQWLQJ YDULRXV PHFKDQLVPV RI UHVLVWDQFH
LQWULQVLF DFTXLUHG FKURPRVRPDOO\HQFRGHG SODVPLGPHGLDWHG DQG XQNQRZQPHFKDQLVPV
5HVXOWV RI WKH5DSLG 3RO\P\[LQ13 WHVWZHUH FRPSDUHGZLWK WKH0,&V GHWHUPLQHG E\ WKH
%0'PHWKRGWDNHQDVWKHJROGVWDQGDUG
7KH IRUW\WKUHHEORRGFXOWXUHV VSLNHGZLWKHQWHUREDFWHULDO VWUDLQV UHVLVWDQW WRFROLVWLQ
JDYHSRVLWLYH UHVXOWV LQ  WR  KRXUV 7DEOH  H[FHSW IRU D VLQJOH FROLVWLQUHVLVWDQWE. coli
LVRODWHWKDWDOVRJDYHDQHJDWLYHUHVXOWE\XVLQJWKH5DSLG3RO\P\[LQ13WHVWSHUIRUPHGIURP
FRORQLHV>@7KHPHFKDQLVPRIFROLVWLQUHVLVWDQFHRIWKLVVLQJOHLVRODWHUHPDLQVXQNQRZQ
7ZHQW\ FOLQLFDO SRVLWLYH EORRG FXOWXUH VHWV GHWHFWHG E\ WKH %DF7$OHUW '70 EORRG
FXOWXUH V\VWHP ZHUH DOVR WHVWHG $PRQJ WKHP IRXU ZHUH SRVLWLYH ZLWK FROLVWLQUHVLVWDQW
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HQWHUREDFWHULDOLVRODWHVLQWRKRXUVRILQFXEDWLRQWKUHHLVRODWHVEHORQJHGWRVSHFLHVEHLQJ
QDWXUDOO\UHVLVWDQW WRFROLVWLQWZRS. marcescensDQGDVLQJOHProteus vulgarisDQGDVLQJOH
H. alvei LVRODWHVKRZLQJDFTXLUHG UHVLVWDQFH WRFROLVWLQ7KH5DSLG3RO\P\[LQ13 WHVWJDYH
SRVLWLYH UHVXOWV IRU DOO WKRVH LVRODWHV 7DEOH  6HYHQWHHQ EORRG FXOWXUHV JURZQ ZLWK
HQWHUREDFWHULDO LVRODWHV EHORQJLQJ WR JHQHUD QDWXUDOO\ VXVFHSWLEOH WR FROLVWLQ E. coli
KlebsiellaEnterobacterCitrobacter1RQHRIWKHPSUHVHQWHGDFTXLUHGUHVLVWDQFHWRFROLVWLQ
0,&VRIFROLVWLQ UDQJLQJ IURP WRJPODQG WKH5DSLG3RO\P\[LQ13 WHVWJDYH
QHJDWLYHUHVXOWV3RVLWLYHEORRGFXOWXUHVZLWKQRQIHUPHQWLQJEDFWHULDOLVRODWHVAcinetobacter 
VSS, Pseudomonas VSS.JDYHQRQLQWHUSUHWDEOHUHVXOWV)LJXUH
$ VHULHV RI RWKHU FRQGLWLRQV YDULDEOH EORRG FXOWXUH GLOXWLRQV RU FRQGLWLRQV RI
DWPRVSKHUHLQFXEDWLRQZHUHWHVWHGEXWJDYHOHVVRSWLPDOUHVXOWV,QGHHGWKHWHVWSHUIRUPHG
ZLWKRXWEORRGFXOWXUHGLOXWLRQUHYHDOHGWKDWWKHH[FHVVRIEORRGSUHYHQWHGWKHRSWLPDOUHDGLQJ
RI FRORU FKDQJH :H GLG QRW REVHUYH VSRQWDQHRXV O\VLV RI WKH EORRG FXOWXUHV WKDW PLJKW
SRVVLEO\ KDYH LQWHUIHUHG ZLWK WKH UHVXOWV RI WKH WHVW 2WKHU EORRG FXOWXUH GLOXWLRQV  RU
 JDYH OHVV UDSLG SRVLWLYH UHVXOWV GDWD QRW VKRZQ ,QFXEDWLRQ XQGHU&2 JDYH IDOVH
SRVLWLYH UHVXOWV EHFDXVH RI DQ H[FHVVLYH DFLGLILFDWLRQ RI WKH 3RO\P\[LQ 13 VROXWLRQ DV
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RSSRVHG WR UHVXOWV REWDLQHG ZLWK WKH 5DSLG 3RO\P\[LQ 13 WHVW SHUIRUPHG ZLWK EDFWHULDO
FRORQLHV
7KLV WHVW SHUIRUPHG IURPEORRG FXOWXUHVPD\KDYH WKH VDPH OLPLWDWLRQ DV WKH5DSLG
3RO\P\[LQ 13 WHVW SHUIRUPHG IURP EDFWHULDO FRORQLHV  LH WKH ODFN RI GHWHFWLRQ RI
KHWHURUHVLVWDQWLVRODWHVZLWKORZOHYHORI0,&VWRSRO\P\[LQVE\%0'7KLVOLPLWDWLRQKDVWR
EHIXUWKHUH[SORUHG

&21&/86,21
7KH XVH RI WKH 5DSLG 3RO\P\[LQ 13 WHVW IURP SRVLWLYH EORRG FXOWXUHV VKRZHG JRRG
SHUIRUPDQFHVIRU WKHGHWHFWLRQRIHQWHUREDFWHULDO LVRODWHVUHVLVWDQW WRFROLVWLQ,WVKRUWHQVWKH
GHOD\WRREWDLQUHVXOWVWRFDKRXUVYHUVXVKRXUVIRUWKHVWDQGDUGDQWLELRWLFVXVFHSWLELOLW\
WHVWLQJKRXUVIRUREWHQWLRQRIDEDFWHULDOFXOWXUHDQGDGGLWLRQDOKRXUVIRUVXVFHSWLELOLW\
WHVWLQJ7KLVWHVWPD\EHLPSOHPHQWHGLQURXWLQHIURPEORRGFXOWXUHVEHVWFRPELQHGZLWKD
UDSLGLGHQWLILFDWLRQWHFKQLTXHVXFKDVWKH0$',72)WHFKQRORJ\,WLVFRVWHIIHFWLYHVLQFHLW
DYRLGV LQ SDUWLFXODU WKH WLPHFRQVXPLQJ VWHSV RI PDQXDO GHWHUPLQDWLRQ RI 0,& YDOXHV
SRZGHUZHLJKWLQJGLOXWLRQ«$VKLJKOLJKWHGDERYHWKLVWHVWDOORZVDUDSLGLGHQWLILFDWLRQRI
SRO\P\[LQUHVLVWDQW Enterobacteriaceae UHVSRQVLEOH IRU EDFWHUHPLD ZKLFK ZRXOG QRW EH
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SRVVLEOH ZLWK PROHFXODU WHFKQLTXHV FRQVLGHULQJ WKH FRPSOH[LW\ DQG WKH GLYHUVLW\ RI WKH
SRO\P\[LQUHVLVWDQFHPHFKDQLVPV
(DUO\ GHWHFWLRQ RI FROLVWLQUHVLVWDQW VWUDLQVPLJKW FRQWULEXWH WR DQ HDUO\ LQLWLDWLRQ RI
DSSURSULDWH DQWLELRWLF WKHUDS\ IRU VHSWLF SDWLHQWV LQIHFWHG ZLWK PXOWLGUXJUHVLVWDQW
Enterobacteriaceae,QFRXQWULHVZKHUHFDUEDSHQHPDVHSURGXFLQJHQWHUREDFWHULDOLVRODWHVDUH
HQGHPLF HJ *UHHFH DQG ,WDO\ LPSOHPHQWDWLRQ RI WKH WHVW FRXOG FRQWULEXWH WR DQ HDUO\
LQLWLDWLRQ RI DSSURSULDWH DQWLELRWLF WKHUDS\ ,W PD\ SUHVHUYH SRO\P\[LQ DV ODVW UHVRUW
DQWLELRWKHUDS\ ,Q DGGLWLRQ LPSOHPHQWDWLRQ RI FRQWDFW LVRODWLRQ SUHFDXWLRQV IRU FDUULHUV RI
SRO\P[LQUHVLVWDQWLVRODWHVFRXOGSUHYHQWWKHGHYHORSPHQWRIRXWEUHDNVZLWKWKRVHPXOWLGUXJ
UHVLVWDQWLVRODWHV

$&.12:/('*0(176
This ZRUNZDV ILQDQFHG E\ WKH8QLYHUVLW\ RI)ULERXUJ6ZLW]HUODQG$Q LQWHUQDWLRQDO SDWHQW
IRUPKDVEHHQILOHGRQEHKDOIRIWKH8QLYHUVLW\RI)ULERXUJ6ZLW]HUODQGFRUUHVSRQGLQJWRWKH
5DSLG3RO\P\[LQ13WHVW
5()(5(1&(6
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 1RUGPDQQ 3 3RLUHO /  7KH GLIILFXOWWRFRQWURO VSUHDG RI FDUEDSHQHPDVH
SURGXFHUVDPRQJEnterobacteriaceaeZRUOGZLGH&OLQ0LFURELRO,QIHFW
 /LYHUPRUH '0 :DUQHU 0 0XVKWDT 6 'RXPLWK 0 =KDQJ - :RRGIRUG 1
:KDWUHPDLQVDJDLQVWFDUEDSHQHPUHVLVWDQWEnterobacteriaceae"(YDOXDWLRQRI
FKORUDPSKHQLFRO FLSURIOR[DFLQ FROLVWLQ IRVIRP\FLQ PLQRF\FOLQH QLWURIXUDQWRLQ
WHPRFLOOLQDQGWLJHF\FOLQH,QW-$QWLPLFURE$JHQWV
 2ODLWDQ $20RUDQG 6 5RODLQ -0  0HFKDQLVPV RI SRO\P\[LQ UHVLVWDQFH
DFTXLUHGDQGLQWULQVLFUHVLVWDQFHLQEDFWHULD)URQW0LFURELRO
 /LX<<:DQJ<:DOVK75<L/;=KDQJ56SHQFHU-'RL<7LDQ*'RQJ%
+XDQJ;<X/)*X'5HQ+&KHQ;/Y/+H'=KRX+/LDQJ=/LX-+
6KHQ-(PHUJHQFHRISODVPLGPHGLDWHGFROLVWLQUHVLVWDQFHPHFKDQLVP0&5
LQ DQLPDOV DQG KXPDQ EHLQJV LQ &KLQD D PLFURELRORJLFDO DQGPROHFXODU ELRORJLFDO
VWXG\/DQFHW,QIHFW'LV
 +XPSKULHV506XVFHSWLELOLW\WHVWLQJRIWKHSRO\P\[LQVZKHUHDUHZHQRZ"
3KDUPDFRWKHUDS\
 /R7HQ)RH -5 GH 6PHW $0 'LHGHUHQ %0 .OX\WPDQV -$ YDQ .HXOHQ 3+
 &RPSDUDWLYH HYDOXDWLRQ RI WKH 9,7(.  GLVN GLIIXVLRQ (WHVW EURWK
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PLFURGLOXWLRQDQGDJDUGLOXWLRQ VXVFHSWLELOLW\ WHVWLQJPHWKRGV IRUFROLVWLQ LQ FOLQLFDO
LVRODWHVLQFOXGLQJKHWHURUHVLVWDQWEnterobacter cloacaeDQGAcinetobacter baumannii
VWUDLQV$QWLPLFURE$JHQWV&KHPRWKHU
 0DDOHM 60 0H]LRX 05 5KLPL )0 +DPPDPL $  &RPSDULVRQ RI GLVF
GLIIXVLRQ (WHVW DQG DJDU GLOXWLRQ IRU VXVFHSWLELOLW\ WHVWLQJ RI FROLVWLQ DJDLQVW
Enterobacteriaceae/HWW$SSO0LFURELRO
 7DQ 7 < 1J 6<  &RPSDULVRQ RI (WHVW 9LWHN DQG DJDU GLOXWLRQ IRU
VXVFHSWLELOLW\WHVWLQJRIFROLVWLQ&OLQ0LFURELRO,QIHFW
 3HUH] /5  (YDOXDWLRQ RI SRO\P\[LQ VXVFHSWLELOLW\ SURILOH DPRQJ .3&
SURGXFLQJKlebsiella pneumoniae XVLQJ(WHVW DQG0LFUR6FDQ:DON$ZD\ DXWRPDWHG
V\VWHP$30,6
.XPDU$(OOLV3$UDEL<5REHUWV'/LJKW%3DUULOOR-('RGHN3:RRG*
.XPDU$6LPRQ'3HWHUV&$KVDQ0&KDWHDX'&RRSHUDWLYH$QWLPLFURELDO
7KHUDS\ RI 6HSWLF 6KRFN 'DWDEDVH 5HVHDUFK *URXS  ,QLWLDWLRQ RI
LQDSSURSULDWHDQWLPLFURELDOWKHUDS\UHVXOWVLQDILYHIROGUHGXFWLRQRIVXUYLYDOLQKXPDQ
VHSWLFVKRFN&KHVW
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*DUQDFKR0RQWHUR - 2UWL]/H\ED & +HUUHUD0HOHUR , $OGDEy3DOOiV 7
&D\XHOD'RPLQJXH] $ 0DUTXH]9DFDUR -$ &DUEDMDO*XHUUHUR - *DUFLD
*DUPHQGLD -/ 0RUWDOLW\ DQGPRUELGLW\ DWWULEXWDEOH WR LQDGHTXDWH HPSLULFDO
DQWLPLFURELDO WKHUDS\ LQ SDWLHQWV DGPLWWHG WR WKH ,&8ZLWK VHSVLV DPDWFKHG FRKRUW
VWXG\-$QWLPLFURE&KHPRWKHU
*LDQL 7 $UHQD ) 9DJJHOOL * &RQWH 9 &KLDUHOOL $ +HQULFL 'H $QJHOLV /
)RUQDLQL 5 *UD]]LQL 0 1LFFROLQL ) 3HFLOH 3 5RVVROLQL *0  /DUJH
QRVRFRPLDO RXWEUHDN RI FROLVWLQUHVLVWDQW FDUEDSHQHPDVHSURGXFLQJ Klebsiella 
pneumoniaeWUDFHGWRFORQDOH[SDQVLRQRIDQmgrBGHOHWLRQPXWDQW-&OLQ0LFURELRO

1RUGPDQQ3-D\RO$3RLUHO/ 5DSLGGHWHFWLRQRISRO\P\[LQ UHVLVWDQFH LQ
Enterobacteriaceae(PHUJ,QIHFW'LV
-D\RO $ 1RUGPDQQ 3 %ULQN $ 3RLUHO /  +HWHURUHVLVWDQFH WR FROLVWLQ LQ
Klebsiella pneumoniae DVVRFLDWHG ZLWK DOWHUDWLRQV LQ WKH 3KR34 UHJXODWRU\ V\VWHP
$QWLPLFURE$JHQWV&KHPRWKHU
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-D\RO$1RUGPDQQ3'HVURFKHV0'HFRXVVHU-:3RLUHO/$FTXLVLWLRQRI
EURDGVSHFWUXP FHSKDORVSRULQ UHVLVWDQFH OHDGLQJ WR FROLVWLQ UHVLVWDQFH LQKlebsiella 
pneumoniae$QWLPLFURE$JHQWV&KHPRWKHU
-D\RO $ 3RLUHO / %ULQN $ 9LOOHJDV 09 <LOPD] 0 1RUGPDQQ 3 
5HVLVWDQFH WR FROLVWLQ DVVRFLDWHG ZLWK D VLQJOH DPLQR DFLG FKDQJH LQ SURWHLQ 3PU%
DPRQJ Klebsiella pneumoniae LVRODWHV RI ZRUOGZLGH RULJLQ $QWLPLFURE $JHQWV
&KHPRWKHU
-D\RO $ 3RLUHO / 9LOOHJDV 09 1RUGPDQQ 3  0RGXODWLRQ RI mgrB JHQH
H[SUHVVLRQ DV D VRXUFH RI FROLVWLQ UHVLVWDQFH LQKlebsiella oxytoca ,QW -$QWLPLFURE
$JHQWV
3RLUHO/-D\RO$%RQWURQ69LOOHJDV092]GDPDU07UNRJOX61RUGPDQQ
37KHmgrBJHQHDVDNH\WDUJHWIRUDFTXLUHGUHVLVWDQFHWRFROLVWLQLQKlebsiella 
pneumoniae-$QWLPLFURE&KHPRWKHU
3RLUHO/.LHIIHU1/LDVVLQH17KDQK'1RUGPDQQ33ODVPLGPHGLDWHG
FDUEDSHQHP DQG FROLVWLQ UHVLVWDQFH LQ D FOLQLFDO LVRODWH RIEscherichia coli /DQFHW
,QIHFW'LV
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'RUWHW / %UpFKDUG / 3RLUHO / 1RUGPDQQ 3  5DSLG GHWHFWLRQ RI
FDUEDSHQHPDVHSURGXFLQJ Enterobacteriaceae IURP EORRG FXOWXUHV &OLQ 0LFURELRO
,QIHFW
&OLQLFDODQG/DERUDWRU\6WDQGDUGV,QVWLWXWH&/6,0HWKRGVIRUGLOXWLRQRI
DQWLPLFURELDOVXVFHSWLELOLW\WHVWVIRUEDFWHULDWKDWJURZDHURELFDOO\DSSURYHGVWDQGDUG
WKHG'RFXPHQW0$:D\QH3$7KH,QVWLWXWH
&OLQLFDO DQG /DERUDWRU\ 6WDQGDUGV ,QVWLWXWH  3HUIRUPDQFH VWDQGDUGV IRU
DQWLPLFURELDO VXVFHSWLELOLW\ WHVWLQJ &/6, 06 &OLQLFDO DQG /DERUDWRU\
6WDQGDUGV,QVWLWXWH:D\QH3$
(XURSHDQ&RPPLWWHH RQ$QWLPLFURELDO6XVFHSWLELOLW\7HVWLQJ (8&$67 
%UHDNSRLQWV WDEOHV IRU LQWHUSUHWDWLRQ RI0,&V DQG ]RQH GLDPHWHUV9HUVLRQ 7KH
&RPPLWWHH

 
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)LJXUHOHJHQG
)LJXUH6WUDWHJ\IRULGHQWLILFDWLRQRIFROLVWLQUHVLVWDQWEnterobacteriaceaeIURPEORRGFXOWXUHV
XVLQJWKH5DSLG3RO\P\[LQ13WHVW


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7DEOH5DSLG3RO\P\[LQ13WHVWUHVXOWVIRUVSLNHGEORRGFXOWXUHVDQGFOLQLFDOEORRGFXOWXUHV
6WUDLQ 6SHFLHV 2ULJLQ 3KHQRW\SH 0HFKDQLVPRIUHVLVWDQFH
WRFROLVWLQ
0,& 5DSLG3RO\P\[LQ13WHVW
FROLVWLQ $HURELFYLDO $QDHURELFYLDO
&OLQLFDOEORRGFXOWXUHV
% E. coli )UDQFH 6 1$  K K
% E. coli )UDQFH 6 1$  K K
% E. coli )UDQFH 6 1$  K K
% E. coli )UDQFH 6 1$  K K
% E. coli )UDQFH 6 1$  K K
% E. coli )UDQFH 6 1$  K K
% E. coli )UDQFH 6 1$  K K
% K. pneumoniae )UDQFH 6 1$  K K
% K. pneumoniae )UDQFH 6 1$  K K
% K. pneumoniae )UDQFH 6 1$  K K
% K. pneumoniae )UDQFH 6 1$  K K
% K. oxytoca )UDQFH 6 1$  K K
% E. cloacae )UDQFH 6 1$  K K
% E. cloacae )UDQFH 6 1$  K K
% C. koseri )UDQFH 6 1$  K K
% C. koseri )UDQFH 6 1$  K K
% H. alvei )UDQFH 5 8QNQRZQ  K K
% S. marcescens )UDQFH 5 ,QWULQVLF   K  K
% S. marcescens )UDQFH 5 ,QWULQVLF ! K K
% P. vulgaris )UDQFH 5 ,QWULQVLF ! K K
6SLNHGEORRGFXOWXUHV
)5 E. coli $7&& 6 1$  K K
)5 E. coli )UDQFH 5 8QNQRZQ  K K
)5 E. coli )UDQFH 5 8QNQRZQ  K K
)5 E. coli )UDQFH 5 8QNQRZQ  K K
% E. coli )UDQFH 5 3PU%'9  K K
)5 E. coli 6ZLW]HUODQG 5 0&5SODVPLG  K K
)5 E. coli 6RXWK$IULFD 5 0&5SODVPLG  K K
)5 E. coli 6RXWK$IULFD 5 0&5SODVPLG  K K
)5 E. coli 6RXWK$IULFD 5 0&5SODVPLG  K K
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)5 E. coli 6RXWK$IULFD 5 0&5SODVPLG  K K
)5 E. coli 6RXWK$IULFD 5 0&5SODVPLG   K  K
)5 E. coli 6RXWK$IULFD 5 0&5SODVPLG  K K
)5 K. pneumoniae )UDQFH 5 8QNQRZQ  K K
)5 K. pneumoniae )UDQFH 5 8QNQRZQ  K K
)5 K. pneumoniae )UDQFH 5 8QNQRZQ  K K
)5 K. pneumoniae )UDQFH 5 8QNQRZQ  K K
)5 K. pneumoniae )UDQFH 5 8QNQRZQ !  K  K
)5 K. pneumoniae 6SDLQ 5 8QNQRZQ  K K
)5 K. pneumoniae 6SDLQ 5 8QNQRZQ  K K
)5 K. pneumoniae &RORPELD 5 8QNQRZQ  K K
)5 K. pneumoniae 7XUNH\ 5 8QNQRZQ  K K
)5 K. pneumoniae &RORPELD 5 3PU$*&  K K
)5 K. pneumoniae 6RXWK$IULFD 5 3PU%73  K K
)5 K. pneumoniae &RORPELD 5 3PU%73  K K
)5E K. pneumoniae 6RXWK$IULFD 5 3KR3'<  K K
)5 K. pneumoniae )UDQFH 5 0JU%1<HW.,  K K
)5 K. pneumoniae $QJROD 5 0JU%,7  K K
)5 K. pneumoniae )UDQFH 5 0JU%WUXQFDWHG   K  K
)5 K. pneumoniae 6ZLW]HUODQG 5 0JU%WUXQFDWHG  K K
)5 K. pneumoniae &RORPELD 5 0JU%WUXQFDWHG  K K
)5 K. pneumoniae )UDQFH 5 bla&7;0,6Ecp1LQWRmgrB JHQH  K K
)5 K. pneumoniae )UDQFH 5 ,6102LQWRmgrBJHQH ! K K
)5 K. pneumoniae 7XUNH\ 5 ,6903bLQWRmgrBJHQH  K K
)5 K. pneumoniae 6SDLQ 5 ,6903LQWRmgrBJHQH  K K
)5 K. pneumoniae )UDQFH 5 ,65LQWRmgrBJHQH  K K
)5 K. pneumoniae 7XUNH\ 5 ,65LQWRmgrB JHQH  K K
)5 K. pneumoniae &RORPELD 5 ,6Kpn13LQWRmgrBJHQH  K K
)5 K. pneumoniae 6SDLQ 5 ,6Kpn26 LQWRmgrB JHQH   K  K
)5 K. pneumoniae &RORPELD 5 ,6Kpn14LQWRmgrBJHQH  K K
)5 K. pneumoniae &RORPELD 5 ,610RLQWRmgrBSURPRWRU  K K
)5 K. pneumoniae 7XUNH\ 5 ,6Kpn14LQWRmgrBSURPRWRU  K K
)5 K. pneumoniae &RORPELD 5 'HOHWLRQRIESLQWRmgrB ! K K
)5 K. oxytoca &RORPELD 5 ,6Kpn26LQWRmgrBSURPRWHU  K K
)5 E. cloacae &RORPELD 5 8QNQRZQ  K K
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)5 E. cloacae &RORPELD 5 8QNQRZQ ! K K
)5 E. cloacae )UDQFH 5 8QNQRZQ !  K  K
)5 E. cloacae )UDQFH 5 8QNQRZQ  K K
)5 H. alvei )UDQFH 5 8QNQRZQ  K K
)5 M. morganii )UDQFH 5 ,QWULQVLF ! K K
)5 P. mirabilis )UDQFH 5 ,QWULQVLF ! K K
)5 P. vulgaris )UDQFH 5 ,QWULQVLF ! K K
)5 P. stuartii )UDQFH 5 ,QWULQVLF !  K  K
)5 S. marcescens )UDQFH 5 ,QWULQVLF ! K K
'LVFUHSDQWUHVXOWVREWDLQHGZLWKWKH5DSLG3RO\P\[LQ13WHVWFRPSDUHGWRWKHEURWKGLOXWLRQPHWKRGDUHEROGHQHGQHJDWLYHSRVLWLYH
0,&YDOXHVRIFROLVWLQEUHDNSRLQWYDOXHVEHLQJVXVFHSWLEOHJPODQGUHVLVWDQFH!JPOIRUEnterobacteriaceae DFFRUGLQJWRWKH(8&$67

6VXVFHSWLEOH5UHVLVWDQW1$QRWDSSOLFDEOH&6FROLVWLQ

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T = 4h 
Positive blood culture 
(aerobic or anaerobic vial) 
 
- Ten-fold dilution of the positive 
blood culture in NaCl 0.9% 
 
- Rapid Polymyxin NP test  
NEGATIVE 
T = 4h 
Colistin-susceptible strain Non enterobacterial strain 
 
Gram staining: Gram negative rods               
450 ђl of NaCl 0.9 % 
50 ђl of blood culture 
 
 + 
in 150 ђl of Polymyxin NP solution with colistin 5 ђg/ml 
  
in 150 ђl of Polymyxin NP solution without colistin 
 
50 ђl 
NON-
INTERPRETABLE 
T = 2-4h 
Colistin-resistant strain 
 
POSITIVE 
Figure 
 without colistin 
with colistin with colistin with colistin 
 without colistin  without colistin 
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